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..Powder inhaler 



The :inye^^ .a.-devicie for dispensing of; --a powdered 

\ : d.rug The device, "is , in particular a 

: nii^ gas7•^;^,equipped a. ;'" 

■ nietering from, a powder container :y.;A 

-de^^ this' is 'uscJDle, ;:fpf exampler* iii. the treatment of 

;-.:./;..asthina ; ' ;\ J ■• ■ [ .' ^ -r.'- f ' '. - . ' 

\;:^:^y^h^ . adraini s taring., of .p6w.d.ered drug preparation by inhalation • 
; ; ; 'f torn ;a^^^^ coinmoniy known .- Muitiple-dpsV .t^rt^e -po^ 

::l^/.-^y±t^a:iBrs' comprising a; powder container and a metering Jmeniiber 

: ^wihich^^m^^ 'and dispensjeis* -=a unit dose; kre- aiso" -known/ Vfo^ 

: ( "exa^ .GB 216'5159/ v/EP.. 79478^ and EP 

I • . ii.6 629 Ay i n the se . devi ce s , a 'series . o f dp s ing r e ce s s^ s : are 
f ..;-: ;n^ the .surface* of a- cylindrical inetering^ m^^ and 

r^the ;said \m^ a •.chaiiiiber..vO^ :preciseiy .the same 

^■f y^ths^ j£he; meter indf m^i^ is ^rotated/ ! the dosing; r^^^^ 

5' ijin tu move /first to a; position in :aiignmeht with the . ^ 

. 7 - ' powder bont ainer for being '.filled .arid thereafter tp/i a ,.pos it ion 
't -'. iin ^alignment ;wi inhalatibri ..chanhei> • whereupon . a^ dose 

Vviwiil :ijf all' by Vgrayity.if rom dosing . recess .into the inhala1::ion 

; : eh^^ tiik dose of medicatipn .is. irihaied .."from -the 

jinhaiatxon' channel .^ - T^ the " drawbabk ; t^ 

y^:- i %ake. bVerdbsing. the •medication- "pps^^ vthet. 
■ : .*: idiVp^^^ of k: pl^ of .'.doses in. /succession iiitprthe - . 

:; ■■ : linhai-aLtioh cha^^^ ^ - ' whiereby \.k muitipie dose may ^"'Ipe drawn ::by. one 
^^^•/:>vinhalation/ ;v^.-'7'V;^^^ * ■ .y^' \ n ry:'/ • • •=*■ . 



.'■inhalktion^ ■ haying a metering pi ate' "'movable B 

• -f iil^ are ./described e :^g . in patent;; • 

^ip\abiicati^ vlSlISSSS,' 'JJS\2:^l2lj^ 

\-;94/p 4.210 , an 51i61524:V .: Hew 

[from, a .thaV;thiey^^ .make' :overdosihg possible^.^.b^^ 

.'ith^ ' dis^^ /.a -pi ^ • of ^doses ;• ;int p the ; ihhalat \ 

.;:';Chanrie!iy" v'- ^/ii/jr'rr-V '-'^/i y''^-- ' y' Si^'^/^l^y']^'---' ' 




' At'tempt;s'-h^ to' /solve ; this ^probiem"'"'b . j 

. ^-I' ingr-' 3y5te^^ which the - dosing Vr^cess . not .be. empti'eii in^ 

..: ; • tfi-B ihhaiatibn: . ch^ : by; gravity, but , 'iriste^dr .^Jth^ ■dose- of / ; 

. . ihedi cation^ ^ f rom . the .dosihg ; recess /..:::\such- ; 

:■■>.. •■•^ .^;/"^®te^"i • 

.'■■S'' ''^^^ cylinder, a" .cone : or a' tfjiricated 

• ; -^-cbnei;-^;^^^ ^in" pa-teritr^ piubli • wb/'^si/flOTil and :V 3 

; ^Z/'O ...Also ' in'i.tihesie 'de^yibeSif-'- ;a;"m^^ hayihg the . .. . 

J: ' . , .; . ^ shape pf a a cdne or a /truncated cone, is' .disjpdsed in a 

.. : vcl^a^^^ .precis^eiy the same shape . Wfheii the /Aet 

'•':K';--f -i:. member ;:is irbtat^di-^-iihe •■'dosing- - recesses - f iirst 'to;";a' 

. :.V--\ :'. posit ibn^^ : .container /for ,f^^ ahd-.'. r. 

• r'!.,ithbri\-tp fi^ as /shfipe'd 39 thaty^the;^. 

■ ;-'/:-:!:..ciQsing^ 'iemptieJ/uh^ 'effect - .of the"' a:ir..f low n;.- 
■ • -^being iiihaied.; V arid ihereaf teivi^:rhavihig rptiat.ed tEf pu§il^^ a full . y * v . • 

.=B^-/; ' ,: >\- , 36Q* kligiMent: .v.with t 

5 : : : ,0: : 'CyThe -Ipw^ wall mjay. alsb have fan ^eitiptyiiig ;.. 

■ y • . ;: ; . aperture^\^r6in ^^ft f n^/tlie 
....r- ^vV- '.f dosihg .r^ecess -'wii'i/.ifall;-;^ during theV3a.i;d. rot:'a^ ■•/r"'- .:..:t:.V- 

: - Z'':'\ '^^' thie' ■•tlqtatihg 'described /abov^^^ -the;. distance/ 

r'/Sy r/ : .. :froiii £he:/fiilirig^'^^ ie^s*; 

y.^^i SQt • /of .'V;^circle '^af c :.:.;Sinc.i^ -the /m^t.i^rihg keii^ ■^<^!^. . ^ 

^/^^l;-^:: -v . V •: purposes of :metering. p -within ;^;a jchambex^V 

^ftl^i.' ; ;::/Sam^''sh^ 'tK3^bu^hV:^6'0';' y^C ' V'^"^;- 

.:^/:0^yV/;.-;; "•■■^ "!2-70'*'-;^are -'u^le^ \iqf ; tli^' ••/^y^:^^ 

-.'y jie'^ 'slide^ "between -the :metering ^menier V-^:' 

-.V ■ /y : -V^^ :the ixighly sensitive >ni^t^ririg m;eniibe.f ^ 

*•'. y """^-i.i r^*^ ^disturb^d ••^rici may ;;^wen be^ completely; 6b^ : .f /^.'; 

;..y'v/; • V. .. Vymetering member^.- ja^ in' the^ /chamber will ;hinde^ . ; y 

yj;KU of itiiey wftol^.:'^^^^ ■ yigor6u3;;' shaking -or 'tappihg > 

'J^v i.-:vvV •/:^^^ pb^idLer.. tio^ V* v ; 

r;. v^^'-.S -y-g vthe'^meterihg -irtienibeir v;; ; -/vyc!^;";' ';y:;^'; -V//-' : j^:' 

-■•^i^y ■■•■yy-^be invent /■■to;;a'.;pbw(ier -inhaler ''-which' iha /' 

";;:y/-^;V-':^ i^i.y f diidwihg.'prope^ : y:;.S/;;^.j;^'y/..;y:- 
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i . be^'. operated with dne^ h^and; '/ ' '-X-, ?■ •„ ■^ 

.. .,::2);;.the doisage may' be easily .set for, different ...p 
' /quantities;- ' ^- "^ : V ■ . ' V' ' • / ■- ^■• ■ /-"^ /. 'r V/-^" " ' "'^ 
. .. 3 dispense ohly one dose 

^ . .\4);. the/ surf atc^eis rii^^ against- .e:^ch other ''ar:e .sitiall^ 

■1=^ . dif '/their janiitiirig''is ieducedv' • v ■^• V 

'•"(/•V- V^v- 1 ^" • .:5r t -nipyekent' 9 the'-- surf aces' will" rub 

:i-.-^Vvv;-'^\Ov v;iagSLinst'-ead^^ .is ';small; : \;V ''•■.•V*'"' 

S. • ' :6 ) if ■ de s i redy. \any. fr eitinan t s o f p pwde r .. le f t oh the rubbing 

; : ^ >; . C 'z,;:: > . -V^^ the inhaiatioh channdil" ^'can iie' 

^v; V > V :] . y?)aA^ /any.; further st^ps to be . 

''•i-'^^y-^^-'- -tracillcs -of ihovehieht ' ' • ' -.'r::;.^ ■ ■ 

^:\y-'-'-}^ 'J^-'!'' ■ 'i^he principie": of .. the ; device" accprdihg to the " ihyehtiori : is 
'■•ii'':-.- y-'.^ : villus trated^^^^^ fa reference td 

■y/::-''^X^\-:VS'^ . "^^ ^^igures '■'■1-4 .;>''■/': ^ .^r^ ■'. ' ^-.y . . ''•':;■ 

'i^ir/^-^^s^':'''}'''^'' : V ^The?' powdefr ihhaler : ;according to the inVehtloii ' inclucies! ^ a powder 
l-: i {2) ^through i^H^ via 

J'^i'v • ; mem 'ai meterihg ^strip (4 ) -egiiipped with 'a: dbsiiig . 

= V; v-v' ^rOs: i.J jrecess {3) . istrip. beihi^- -disposjed ' on a" fiat; ;surf atie'' 5 ) '-^ahd 

ryU^4'J-: >; 0!'/ ;:>^being" "i^ = in'its^yiohgitiadinal vdirectiph. along the 'flat _ 

Uy^ ^z;;^' ;\;:;V<:;£»Tirf ;a; ;f irs t positiph, =in \whi^ch the ; ^dosing ±ecess is .. . . 

^:r'-l^MvX.-^'''.>^ 'f ill e^: with' p<^ the V container/ /: a -s^ 

• iP^^^^ :. in . ;which thfe fille'd' dosing /Recess is brought into the 

:/■; ;;•::: * fa ^ ..metering strip-^a^^ in -ii. /second 

.i;^pds^^^ the :.rece'ss :..by 

- y.^^^ the ■ 'inhaiatioh: an^ [[:\ 

f ipw^ intb the bpititbm v 
:0' '■•r^i'-^^-.'^-'-'i--^^^^^ y.idos^l inhcllat ion. wh the'- ppwdier - vis " ■reie^sed* . 

i : v.dbslng ':rec'ess.,- in the;! inet firing' '.strip-ihe • ... 
;/;{:;f;l^i^^ strip, ' '^ • 

V '^^^ ;ihhaler Viready ■■ 'f or • 'use'- -the iisa^id '^ilat . siiif ace 
■p '-rf ^il! • ::r;?99^i^^i^*^?f^te^ ■ bottbrti^' bf ". the Seteringv" rePess', • Suph ' a' ^meterlng'-";V " 

^•5^: -i^' 'TOay>:'v"^br^ -^be "drilied/thrpygti -tt^ 

; , '/ ' strip! v _ , " /■•■■*'■■•.*■' '"/^^^^^ 

Jv;:-:. .^••'•^For^t^ /aiayz-powder :.pb tli^^J^ii^rfsices; J 




' ^v.-; : /.against - jeach' pthei:; V; ah 

■^^pert^ie' ;f or:.f remnants .mky;;be • ,. ' }<■' ; 

■ . cphstructe^^ $p . that ^r . "w^ between 
fir.^t:,^^^^ the "secdn^'^^^^^^^ -metering stir ip^ 

•f.;^... travel-^ -ai:" wh^ 'any..:..;'/ 

fpbWdei:. p6ssihly ^fr^maiiiiiig .between helmet ^vv. 
y-^'y J]fX^''s\irf^6B wiiii^y in" fiban^ of ,the device 

. - fall. :via ..the f oi: remhah^ -a chaitoef 

;;--.The ■■^rcjp^ 0:f - the ;meter^ the'.tirst :and 'the^ >- v 

- ./second' -^ari. be ' implement.ed'^^i a nuiidlSer ' p /Figure ..-r/y-r/ :'^^^'':. 

j:;.! ■ depic^^^ ■locked it'o' a^^^^ • ' 

'. :;^buter/ 5:Mi'rig;;^:C7 meinber^/XiB ):"V ■"■i:s:;;;at^ac -' '4 

'V^^?^^^'*'^^^^^ ^P^' 1^1i^"=-i^bdy^^^ iri -Which ^a^rtrcii ajid . ;i:;:V.,;A 

/C V:!. .(i^) caih :l5e e;f f e:cted ■ ■ .;;V /...v/ /^ ^= 

•i>iastic: in ; tiie:.rareai ' o;f ::tlieNarti'culation . -/The "me tering^;=^t rip ) --ijr^^-Hp = : • 
: V :;:ah<4: ti^^ .yh&'n - so desired/.:- be ^ as. one ih-^' ' 

;.v;itegrai '_piece.; ;'jri{e;;f ig^ ^jisliow? •>ii6w^; the rm^ 
[ J stixf^te^ :the" filling '.irih^tdtx^^ 

7 ;>^^/:v?i-)depr^s3i'i^ dejj'ressing^' of ; ti^e". - • . •/•V 

;. :;/ -:;;p^ter '''p ret^urn ';^v:-. -.^x/":;" 

•.:^"^>;:/th4' ^^^alsxhg vahd-;^ initia;!: pb^itidnv' -The ^ -l--::'' 

£ i:-^;^l^1;urxi;^ • •/."^., 

vj^^.v.- -iv^^^-'^^"^^^ 'connection • with^ 



;r-'jt;]ie ;^dy:i^ 

y'-iliis^^ "ih -^Riguri^ .,'2 . -^This r 

/•;:i^j;iiTi^cba^ ;is-.'strai|gli^ simpjV:; By /a'/ d^ of . a - biition/^ 

:'/^;^;^ii^-^i^ .: :vin;^hi^s;-^^^^ 

^•:-;-t;:'d^i*es;sib^ ^but^y ^'c^ unnjecessar^ 

,V^tainer*l" /(ji^l)^ ' iiev idetSLChabi^ ' i^iiB: hd'd^^yo-f -^^'-y 

X,"' y ;the :vdeYic^ rlri/^ufeh a /lire^ill- ^'cenibb •;the /ppwider ' cohta^ !^ay ' ■ / .^ 

";be ;'atjtaLC^^ ;.^c>;.;A^h^./i^ "^f pr ; 'exampiieV by , • snap--f it>prvbi^^ 
^^:^,i^^^^3yqf .■^Hreading".:./^ •Jirihai^r^ 13-/^^ cbinposed, b£.-a ^Dbd^>and-.'a •> 
|^S:/P<>Wder^^ .f.^A;-:fill:ed:-^^ 

^•v-^:;;b j^ ^may;: thus'.:be''va^ ..independent ^^^ale^ item^;' fwhich"^ 

•:/::4';^^#:5j^ 'bbdy -;p^a5rt-^':V^;n jpa|^(§7tiie-;.;;^-^^ 
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■size • o'f ..the. pbwcier container can •be Varied widely /^^^ 
'PrqlDlems : p.f . s be reduced^ : since -t 

the powder ...cbhtaiher .and .the metering part Wiri Jtake place >-6riiy 
in; connection., with the device ] being . taken ; into "iise , ; 



. in 'the deferred .to ;above, the . f iigit ..siirf ac^^.h^^^ beeii 

depicted as .being horizontal 'vrhen -the* de^ Ls ] in the'-iioOTal : . 
•pipsitibn "f 6t use . '-it .is, '''howi>ver, -to *be -ndted , • 

surface .(5),. need not hecessarily be hof izbhtal/ the fi^atVsujrf ace 
'may; also be cpnstruct'ed/ for' exampi so: vais to ^be .do 
.•inclined^^ metering sheet -will ^ - . 

,slanted^ dowriwairds ' in .. the normal .poisitioh f pr .;.us^ ; Thik w 
.facilitate . the fembvai of pp >^def -from .'between; the 
■••;|5;); arid the- metering^" ^ • v'-/ '-tv ' • 1 



Many Users are accustomed tp using . conveht.ibnai .'iaeroispl in- . ' ' 
:'h<klers, .which are^ actuated by d;epressirig;:f rom the.. tdpS; " . 
.aspects' of t^^^^ .erftbpdiments' depicted in rig^ 
.c6mbiri^d> wh^ refill inhaler is .obtained wh^^ 

."in • :the ' manner; of ian ..aerosol . -by :depr esis irig. f rpm tliei .top.. Such ; an 
•j^mbpdiment^^^^ ' depict<sd in Figure . 3 . There is . no d^p 
put4 . .pas biit r- instefid^ an attach . ( 1 ) • ■' 

'which :':is'-'d^^ cbntainerV Tile .' f la^^ surf aqe .-, 

.'.|.(.5J:: ;is ;;cons it is iipt /fixed But, v'f or^'exaj^ 

■spring^^ /A.: depressibri of tlie' • container^ 

lever i;mep^ move; Jt he. metering .sheet <4 .^tb" •th^;.'^ ! 

'inhaiation^.;^^ otlier hand, the .inhaler jbf.^^^^^ '2 . ; 

.;;can .be ;mbdified'^^ :an p^^er Vcasin^, ' in ;=wHich.-Gase the • 

".buter suriace P^^sh bptton is bevelled '^sovth^ 

•'deprie^ssed/^.^.t^ outer casing wil X cbyer ..the . .push • b^ .^^Ad j push ■ 

t ;i h ; ; f n. .t hi s . c a s e • t lie" but e r c a s ihg .must ^i^ve its own • * r.e t u r h ' . . . ' 
;;Sprihg;- v'V -'x-."' " ■.' - ' •■■ ' • •• --..o...- - \- ^-''^'-'^H; "C ^^.^'^ y.:- 



f V^^^ depicts. : an- ^example .' .-inhaler, accprdirig tb:;tlie";in- ; . 

h:..ri':;-:y''V^^^ ';meteririg strip ■;.(4) .;:and- thev'f l^t^'-siuf f ^ 

'■'I- Mi^- r;-;-' ii( ^'i;^ i^ire \ ddynwairdly --inblin^^ -This simjiiile: inhaler ;is :';4sser^ 
■"vi'v?/^V% iri^"^^^ tbgetiier,.'^;io 

-*v^:^/ O X :after 'the 'spriij:!^^ •'=(13)."^^ "V 



.^strip (4). have been placed . in their slot . -The inhaler may be • 
disposable/ rin. -which Vcase the container .(1) is filled at the ^ ^ 
:factory and is closed with a cap from above.- The inhaler may . 
also be of .;the . refill type/ in which case, for example, ; a drug- 
containing cylinder having a bottom is : installed in /the powder ; : 
container while the-.-d^ down. In this case the": 

•inhaler cap can . thus, be repeatedly opened and. closed. The powder 
container of .the -inhaler may/ of course/ also consist of only .. 
the. said, drug-containing, cylinder; which i's * in.-this case 
attached to ..the body of the . inhaler by means of> -- for example> 
threading. ' ' • * ^ 
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^•...-^ comprisihg a powder, container (i)., an air 

vy^'i^.'^^^^n^^ ;;(2|,.throUgh ^air is. clraWn .:yia a ;;mouthp^ 

: :;yi^ejtering' strip (4)^ :€k^ r^des^y^i'S):,-- tlie ' strip ; 

.:[}P^^^ ^ on a. flat ^sur^ace • ; and 'b^xn'^ mbvable its; 

^ .^^^ the flat, surf ace ib^twe^^ a-r first 

• -pos^^ is filled' .with p6^^ 
^..cbIning f ;containerV^arid a second pbsitioh;- ;in.^'w 

the air channel -chaaracb.e- . 
•i^?-?^^^ .^^^ while the meteringr str^ip ^.is in . a ;second .positio 

■ ivt??^®^^ -recess fay the :supp6rt. of th^^ 

."V^^^^ before the 

• Ufi^^^^^^- ^P/'i^trbciuce^^^the a into., the. fabttoiri =:bf ;the /dbsitig 

#^9^^s ; dijr tiie powder " is ielea^sed directly 

: ^ '.^firbm -the;, dos V ■ ^ ' • 



c;-/':^-;;:;;^:^;:;- -^'x^ " to : claim; 1., ■■=charadterixed- in that 'the 

:^V: ; the nietefihg strip; " in ' which ca , 

' ^tyie said flat surface will .constitute the 



.;.r;;.^.v^:::^J>:^ ■-.Claim „=1 ..:pr .:i.^>'-^charact^ in 



:>v V •V:?^^ . :the V filling ahd the ihhaiatiqn .pp sij^^ 

^X/'^/;. tior^^ vtfravel .bve^: -anrapeirtu^ ■ 
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